Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; R factor = 0.058; wR factor = 0.116; data-to-parameter ratio = 11.2.
The title compound, C 16 H 12 N 2 O 4 S, was obtained by the condensation of 3-acetyl-4-hydroxycoumarin with thien-2-ylcarbonyl hydrazide. The pyran ring adopts a 2,4-dione tautomeric form. The benzopyran ring system is almost coplanar with the thiophene ring [dihedral angle 0.9 (2) ]. The exocyclic C C double bond has an E geometry. The molecular conformation is stabilized by an intramolecular N-HÁ Á ÁO hydrogen bond. In the crystal, intermolecular N-HÁ Á ÁO hydrogen bonds link the molecules into chains along the a axis.
Related literature
For the synthesis, characterization and reactions of N-acyl hydrazones, see: Kotali (2009); Kotali et al., (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). N 
Comment
In the context of our ongoing studies on the synthesis, characterization and reactions of N-acyl hydrazones (Kotali, 2009 , Kotali et al., 2010 , we reacted 3-acetyl-4-hydroxycoumarin (1) with thien-2-ylcarboxylic acid hydrazide (2) anticipating the formation of the hydrazone (3) (Fig. 1) . Spectroscopic measurements strongly suggested that the product adopts the tautomeric form (4). The X-ray determination here described confirmed this hypothesis (Figure 2 ).
The amide nitrogen, surprisingly, is substantially pyramidal with the sum of the angles of the three substituents amounting to 351.1°. The sum of the angles at the other nitrogen atom, which can be viewed as an enamine nitrogen, is 360.0°. This result illustrates the extensive conjugation between this nitrogen and the two carbonyl groups in the pyran ring via the exocyclic double bond. The benzopyran group is essentially coplanar with the thiophene ring, with a dihedral angle of 0.9 (2)°. The exocyclic C═C double bond has E geometry. An intramolecular H bond links N2 and O4 (Table 1) , and intermolecular H bonds between N1 and O1 link the molecules into one-dimensional chains along the a axis ( Figure 3 ).
Experimental
Thien-2-ylcarboxylic acid hydrazide (1 mmol) was added to a solution of 3-acetyl-4-hydroxycoumarin (1 mmol) in propan-1-ol (20 ml). The mixture was heated at reflux for 24 h and then cooled to room temperature. The resulting precipitate was collected by filtration and dried to give
hydrazide as a solid (yield 94%). The compound was recrystallizated from propan-1-ol.
Refinement
H atoms bonded to C were included in calculated positions using a riding model, with aromatic and methyl C-H distances of 0.95 and 0.98 Å, respectively, and U eq values 1.2 and 1.5 times those of the parent atoms; the torsion angles of the methyl H atoms were optimized to give the best fit to the electron density. H atoms bonded to N were found in a difference Fourier map and refined isotropically. The N-H distances are 0.92 (4) and 1.00 (4) Å. Atom C6 was refined subject to an ISOR constraint. Figures   Fig. 1 . Reaction scheme. 
